The subject of this review is the general RNAP II transcriptional machinery, defined as RNAP II, the GTFs, Essential components of the eukaryotic transcription apparatus include RNA polymerase II, a common set and Mediator. We summarize recent developments and emphasize the structural advances stemming from siteof initiation factors, and a Mediator complex that transmits regulatory information to the enzyme. Inspecific protein-DNA crosslinking studies, electron microscopy, two-dimensional electron crystallography, sights into mechanisms of transcription have been gained by three-dimensional structures for many of NMR, and X-ray crystallography. Novel structures, ranging from fragments of individual subunits to the remarkthese factors and their complexes, especially for yeast RNA polymerase II at atomic resolution.
for activation in vivo. Among the genes whose expression was affected, TAF dependence appeared to be specified by core promoter elements rather than by upstream regulatory sequences (Green, 2000) . Metazoan TAFs have also been shown to bind core promoter elements, including the initiator region (Inr) and the downstream promoter element (DPE). These results do not exclude a role for TAFs as coactivators, though, especially in higher eukaryotes. Indeed, certain TAFs are critical tissue-specific coactivators, presumably involved in the recruitment and stabilization of TFIID at core promoters by gene-specific activators (Freiman et al., 2001 , and references therein).
The primary structures of several TAFs exhibit sequence similarity to histones. This sequence similarity extends to structural similarity: a cocrystal structure of Drosophila TAF42 and TAF62 revealed a configuration comparable to the histone H3-H4 tetramer (Burley and Roeder, 1996) . Although no TAF homolog of histone H2A has been identified, a human H2B-like TAF was found, leading to the proposal that TFIID forms a histone-like octamer complex. Yeast Taf61, Taf17, and Taf60 exhibit structural similarity to histones H2B, H3, and H4, respectively, and several other yeast TAFs also include histonefold motifs. Indeed, a reconstituted TAF octamer was recently reported, tentatively consisting of a central Taf17-Taf60 tetramer flanked on either side by Taf61-Taf48 dimers, a quaternary arrangement comparable to the histone octamer (Selleck et al., 2001). Whether this TAF octamer exists within native TFIID or binds DNA to form a structure similar to the histone octamer in the nucleosome has not been reported.
In contrast to the gene-specific requirement for several of the yeast TAFs, a more general requirement has been reported for the histone-like TAFs (Hahn, 1998 ery. This discovery provided a molecular connection between transcription and repair that had been susAn X-ray crystal structure of a heterodimer composed of N-terminal fragments of TFIIF defined a novel "triple pected prior to the identification of TFIIH. Holo-TFIIH is essential for transcription, affecting steps before, durbarrel" dimerization fold ( these newly identified modules is less clear, it is satisHowever, there is no significant conservation of surface fying to see that there are indeed conduits on the enresidues. The similarities in the core structure suggest zyme that can be tweaked. The presence of multiple analogous catalytic mechanisms, while the differences flexible modules is in agreement with one intrinsic funcin surface residues are consistent with the need for tion of RNAP II as the last player in the relay-its ability the eukaryotic enzyme to make multiple contacts with to sense and respond to signals. Mediator, GTFs, or other regulatory proteins not present in bacteria.
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